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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polyester improved in the dispersion of 
microparticles and a rate of polymerization. 

SOLUTION: In a process for producing a polyester mainly consisting of repeating ethylene 
terephthalate units by the direct polymerization process, a slurry containing starting materials 
and 0.1-10.0wt.% fine particles having a mean particle diameter of 200nm or below is 
continuously fed into an esterification reactor and esterified, while the reaction temperature is 
kept at 265°C or below, and the fluctuation width of temperature is kept within 3°C. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the polyester characterized by facing supplying continuously the 
raw material slurry which contains a particle with a mean particle diameter of 200nm or less 0. 1 to 
10.0% of the weight to an esterification tub in the approach of manufacturing the main polyester with 
which a unit consists of ethylene terephthalate repeatedly by the direct polymerization method, and 
performing an esterification reaction, and making reaction temperature into 265 degrees C or less, and 
making the temperature range of fluctuation into 3 degrees C or less. 

[Claim 2] The manufacture approach of the polyester according to claim 1 characterized by being after 
esterification reaction completion and adding the polymerization catalyst of a solution condition before 
polymerization reaction initiation. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the manufacture approach of 
polyester excellent in process nature about the manufacture approach of polyester excellent in particle 
dispersibility. 
[0002] 

[Description of the Prior Art] Although polyester fiber is broadly used even for the industrial materials 
application from the material for garments from the outstanding consumption engine performance and 
the mainstream of fiber is made, it has the fault it is faultless to a natural fiber. A non-subtlety particle is 
added in order to improve this fault, alkali loss-in-quantity processing is further performed to non- 
subtlety particle addition polyester fiber, and giving irregularity to a fiber front face is carried out. 
Moreover, in the process which fabricates polyester on fiber or a film, adding a non-subtlety particle in 
order to improve this process nature is also carried out. 

[0003] Especially, the silica particle was added, the method of improving an above-mentioned fault is a 
practically very effective approach, and sufficient success is achieved. In manufacturing polyethylene 
terephthalate system polyester, if a special brand is removed in recent years, it esterifies by supplying 
continuously the slurry which uses dicarboxylic acid and diol as the main raw material to an 
esterification tub, and the approach of performing a polycondensation reaction succeedingly, and the so- 
called direct polymerization method are the main manufacture approach. In this manufacture approach, 
in order that the silanol group on this front face of a particle might condense with the heat received in 
esterification reaction time and might generate siloxane association when a silica particle is used, for 
example as a non-subtlety particle if it is going to obtain the polyester which added the non-subtlety 
particle, it was unescapable to have avoided condensation of this particle. 
[0004] However, the present condition is that more advanced productivity and cost reduction are 
demanded as a result of borderless-izing of the state of the world in recent years. In order to correspond 
to this, improvement in the speed and high definition of a manufacturing facility are needed, on the 
distributed level of the particle in the polyester with which the conventional non-subtlety particle was 
added, the aggregate of the very small particle which did not become a problem until now is the 
inhibition factor of process nature with development of a high-speed manufacturing facility and a 
technique, and improvement in the dispersibility of a particle serves as pressing need. 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is in improvement in the 
dispersibility in the polyester of a non-subtlety particle, especially a silica particle, and is to offer the 
manufacture approach of the polyester whose dispersibility of a particle improved. 
[0006] 

[Means for Solving the Problem] This invention is the manufacture approach of the polyester 
characterized by facing supplying continuously the raw material slurry which contains a particle with a 
mean particle diameter of 200nm or less 0. 1 to 10.0% of the weight to an esterification tub, and 
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performing an esterification reaction, and making reaction temperature into 265 degrees C or less, and 
making the temperature range of fluctuation into 3 degrees C or less in the approach of manufacturing 
the main polyester with which a unit consists of ethylene terephthalate repeatedly by the direct 
polymerization method. 

[0007] The manufacture approach of current polyester is converting a terephthalic acid into the direct 
polymerization method for performing a direct esterification reaction as a raw material from the ester 
interchange method which uses dimethyl terephthalate (DMT) as a raw material acid component. Carry 
out diluent powder of the non-subtlety particles, such as a silica, into a raw material slurry, they are 
made to react using this approach, the approach of preventing the heat shock condensation at the time of 
esterification is learned, and a temporary success is stored. However, it is in a still inadequate situation 
in current [ to which the need for improvement in the speed of production process nature increased ]. 
[0008] In this invention, in case an esterification reaction is performed by setting mean particle diameter 
of ** particle to 200nm or less for improvement in the dispersibility of the particle in polyester, and ** 
direct polymerization method, making [ make reaction temperature into 265 degrees C or less, and / into 
3 degrees C or less ]-the temperature range of fluctuation **s are indispensable requirements. 
[0009] ** is explained in full detail first. As long as the mean particle diameter of the particle used in 
this invention is the matter 200nm or less, there is especially no limitation and it may use any of a non- 
subtlety particle or an organic particle. Specifically, an alumina, a calcium carbonate, a silica, a 
kaolinite, talc, a titanium dioxide, an organic crosslinked polymer, etc. are mentioned as a particle which 
can be used. These particles may be used independently, and even if they use two or more kinds 
together, they are not cared about. When using together especially two or more kinds, since the abrasion 
resistance of a film is improved, it is useful. Especially this invention has effectiveness in the intense 
silica particle of the condensation by heat. Hereafter, it explains in full detail based on this silica particle. 

[0010] This silica particle could be manufactured with dry process or a wet method, and 200nm or less 
of lOOnm or less of mean particle diameter is a particle 70nm or less still more preferably preferably as 
mentioned above. When mean particle diameter exceeded 200nm and it considers as a film, the fall of 
magnetic parametric performances, such as a fall of optical properties, such as opacification and a 
glossiness fall, and a drop out, dielectric breakdown, etc. are caused. Moreover, this silica particle can be 
used for the condition very near a simple grain child, if distributed processing is possible. However, if 
end condensation is carried out, since re-distribution is made almost impossible by siloxane association 
generated in that case, as for this silica particle, it is desirable to use what is being distributed to the 
simple grain child in the state of a raw material. Although colloidal silica is desirable, since re- 
distribution in the single particle distribution condition is specifically comparatively easily possible also 
for what carried out chemical modification of the front face with alcohols, such as a methanol and a 
butanol, and blocked a part of silanol group, it can be used. 

[001 1] Above-mentioned mean particle diameter pointed out the mean particle diameter measured with 
laser light scattering measurement, and although this mean particle diameter is measured more greatly 
dozens of% than the mean particle diameter calculated as an equivalence ball from the specific surface 
area measured with the BET adsorption method, the particle comparatively in agreement is adopted as 
the mean particle diameter measured by electron microscope observation. 

[0012] The addition of this particle is 1.0 - 5.0 % of the weight still more preferably 0.5 to 7.0% of the 
weight preferably 0. 1 to 10.0% of the weight to the polyester finally obtained. When the addition of this 
particle is less than 0.1 % of the weight, and it cannot perform raising the smoothability when 
considering as a film, preventing the conglutination produced between films, etc., but the addition 
exceeded 10.0 % of the weight and it considers as a film, opacification and a glossiness fall arise. 
[0013] Next, ** is explained in full detail. When using a silica particle as a particle, if a particle collides 
at an elevated temperature, the silanol group which exists on the surface of a silica will generate siloxane 
association, and will produce firm condensation. In order to prevent this condensation, it is necessary to 
press down reaction temperature as low as possible and to mitigate the heat shock at the time of supply 
to the reaction vessel of a raw material slurry, and it is still more nearly required to manage 3 degrees C 
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or less of fluctuation of the reaction temperature at the time of esterification especially at 1.5 degrees C 
or less. Moreover, as for the reaction temperature at the time of esterification, it is indispensable that it is 
265 degrees C or less, and it is indispensable to manage especially at 250 degrees C or less. Here, the 
"esterification reaction temperature" in this invention shows that it is 265 degrees C or less including the 
range of fluctuation, and shows the substantial reaction temperature in an esterification tub (temperature 
of reaction mixture). 

[0014] Since a reaction rate becomes early so that it is an elevated temperature, reduction of the 
manufacturing cost of polyester is possible for the esterification reaction of polyester, but since the 
condensation of this collision and a silanol group is accelerated when the collision of a particle, 
especially a silica particle are used, it becomes difficult to hold this particle in the condition of single 
particle distribution. If this case is taken into consideration, as esterification reaction temperature is low, 
it will become more possible to prevent condensation of a particle, but since the esterification reaction 
rate of polyester will become slow conversely if temperature is too low, as for esterification reaction 
temperature, it is desirable to carry out in 220-265 degrees C. Usually, although the temperature range of 
fluctuation in a reaction condition comes out very only and to be in a certain thing and error range is 
demanded, if esterification temperature is managed within the limits of above-mentioned in this 
invention that this range of fluctuation should just be 3 degrees C or less, even if the range of fluctuation 
is a big value exceeding the error of 3 degrees C, it will be uninfluential to condensation and 
esterification reaction rate of a particle. Also in this point, production control is easy. 
[0015] Although the polyester of this invention points out the polyester obtained by using a terephthalic 
acid and ethylene glycol as a main start raw material, performing an esterification reaction, and 
subsequently performing a polycondensation reaction, other 3rd component may be contained. In this 
case, as a dicarboxylic acid component, isophthalic acid, 5-sodium sulfoisophtharate, 2, 6-naphthalene 
dicarboxylic acid, an adipic acid, a sebacic acid, etc. can be mentioned, for example, and these 
dicarboxylic acid components can use more than a kind together. Moreover, as a glycol component, a 
diethylene glycol, propylene glycol, butanediol, 1, 4 cyclohexane dimethanol, a polyethylene glycol, the 
ethyleneoxide addition product of bisphenol A, etc. can be mentioned, for example, and these glycol 
components can use more than a kind together. Anyway, the polyester of this invention points out 
repeatedly the main polyester with which a unit has an ethylene terephthalate unit, and the polyester 
more than whose 80 mol % is polyethylene terephthalate preferably. Moreover, in this polyester, 
additives, such as an antioxidant usually used, light stabilizer, and an ultraviolet ray absorbent, etc. can 
also be added if needed. 

[0016] A result which the amount of diols which should be removed in case it is a polycondensation 
reaction, when this mole ratio becomes high, although the particle concentration in a raw material slurry 
becomes low, so that the mole ratio of an acid component and diol component is more high in 
manufacturing polyester, and it is effective for condensation prevention of a particle increases will be 
brought, and a result which is not industrially desirable in respect of wastewater etc. will be brought. 
Therefore, it is desirable that it is generally a diol component / acid component (mol) <=1 .5. 
[0017] Furthermore, as a result of examining the addition stage of the antimony oxide (Sb 203) which is 
the polymerization catalyst used in case the polymerization of the above-mentioned polyester is carried 
out in carrying out this invention, this invention person etc. is after esterification reaction completion, 
and found out that it was desirable to add this catalyst in the phase of the arbitration before 
polycondensation reaction initiation. Since it is presumed that the antimony oxide which is a catalyst 
dissolves in the system of reaction, and functions as a polymerization catalyst in the form of the glycol 
ester of antimonic acid, it hydrolyzes with the water contained in the system of reaction as a result of an 
esterification reaction, and functions as antimonic acid, and it is presumed that it is for making a silica 
particle condense. Therefore, addition in the phase in which the rate of esterification advanced 95% or 
more is desirable. 

[0018] It is desirable to dissolve in the diol component of polyester and to add to the system of reaction 
as an addition gestalt of antimony oxide. If it adds to the system of reaction with powder, since it 
becomes difficult to dissolve in the system of reaction in the phase which the esterification reaction 
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completed since raw material diol is almost consumed as a result of the esterification reaction and 
antimony oxide will be in the so-called "it is often **" condition, the fall of a reaction rate will be 
caused, or it will become a foreign matter in resin, and will become the cause of the process nature 
inhibition cause of a back process, for example, plugging of a filter and the fish eye of a film, and 
spinning thread breakage. 
[0019] 

[Example] Hereafter, although this invention is explained in full detail according to an example, this 

invention is not limited at all by these examples. In addition, evaluation in an example was performed in 

the light of the following criteria. 

(1) Mean particle diameter of a particle (nm) 

It is the value measured by laser light scattering measurement. 

The front face of the distributed condition particle content polyester pellet of a particle is deleted flat and 
smooth with a microtome. This front face (2) In a 1-N sodium-hydroxide water solution Alkali loss in 
quantity is carried out at 75 degrees C for 2 hours, and this front face is 2 0.1mm further. It observes in 
500 times with a scanning electron microscope, the omission aperture of a particle — a thing 2 
micrometers or less -- 1 -2 things -- a simple grain a henchman that in which a thing 10 (it excels 
most) or 3 micrometers or more exists [ a powder condition ] innumerably -- a simple grain ~ a 
henchman -- the powder condition set to 1 (it is most inferior), and ten-step evaluation was performed. A 
valuation basis is shown in drawing 1 . 

[0020] The heating dissolution of the creation antimony oxide and ethylene glycol of ethylene glycol 
adjustment liquid of antimony oxide which are a polymerization catalyst was carried out in the condition 
that ethylene glycol returns after a permutation enough with nitrogen, filtration removal of the residue 
was carried out, it dried, and weighing capacity was carried out and the concentration of antimony oxide 
was decided. 

[0021] Into 70nm of one to examples 1-6 and example of comparison 5 mean diameters, and moisture 
powder system colloidal silica of 20 % of the weight of concentration, after adding under strong 
churning and fully distributing ethylene glycol by 1/1 of ratios, it filtered with the stainless steel 
nonwoven fabric filter with a filtration precision of 10 micrometers, the aggregate of a foreign matter 
and a particle was removed, and the silica / ethylene glycol undiluted solution was adjusted. The 
terephthalic acid was mixed with this undiluted solution to additional ethylene glycol and a pan, and the 
slurry was adjusted so that a silica might contain 3% of the weight in the polyethylene terephthalate of 
completion. It esterified by sending the liquid continuously to the esterification tub under the 
temperature which shows this slurry in Table 1, and a flow and pressure requirement. In addition, it is 
[0022] carried out by setting the addition of the antimony oxide of a polymerization catalyst to 400 ppm 
to completion polyethylene terephthalate as the addition stage and the addition approach were shown in 
Table 1 . The dispersibility of the particle in the obtained polyester and a direct connection spinning 
drawing machine (a part for 5000m/in SDY and winding rate) estimated the process nature at the time of 
carrying out spinning. A result is shown in Table 1. As a result of controlling esterification reaction 
temperature in the range of this invention on the occasion of manufacture of polyester, what has good 
quality was obtained by the more excellent process nature. In the example 7, although the dispersibility 
of a particle was very good, since esterification temperature was low, the polymerization was poor and 
spinning nature was a little poor. 
[0023] 
[Table 1] 



http : //www4 . i p dl . nci pi . go . j p/cgi -b in/tran_web_cgi_ej j e 3/3 0/0 5 



JP,09-328538,A [DETAILED DESCRIPTION] 



Page 5 of 6 





J- X T it R Jt> 




m far c xi } 


ill ft) 


fix w *ju Ub ~ 


si ox. xn. 




a ITB 


1 


9 & n 


+ 2 
— c 




1G 




(3) 


2 


2 5 0 


± 3 


E S & &S£ 


10 






3 


2 6 0 


± 3 


E S ft &tt 


g 






4 


2 3 0 
*j \j \j 


± i 




8 


Miff 




5 


9 q [) 

j£» O 1/ 


± i 


E S 26- i£ 


10 






6 


2 4 5 


± i 


*> v irl iw 


8 




<B) — O 


Jfc&W 1 


2 6 5 


± 4 




2 




x 


2 


2 7 0 


± 3 


E ShJ »* 


1 




X X 


3 


2 5 0 


± 5 


E Sf »* 


3 




x — A 


4 


2 6 5 


± 3 


E Sfft ftff 


4 




X 


5 


2 6 0 


±10 


E Sfff 


1 




X X 



* E SS5 : xxx;Mt£JS5S7Su 

[0024] Except having carried out the content of the silica of examples 7-8 and the example 6 of a 
comparison - 7 completion to 7 % of the weight (an example 8 and example 6 of a comparison), and 
10% of the weight (an example 9 and example 7 of a comparison), the slurry was adjusted like the 
example 1 and it esterified by sending the liquid continuously to the esterification tub under the 
temperature shown in Table 2, and a flow and pressure requirement. The oxidization anti MONNO 
addition stage of a polymerization catalyst and the addition approach were carried out as shown in Table 
2. A result is shown in Table 2. 
[0025] 

Table 2] 
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[0026] Except having set mean particle diameter of example 9 - example of comparison 8 silica to 
180nm, and having set the content to 2.5% of the weight, the slurry was adjusted like the example 1 and 
it esterified by sending the liquid continuously to the esterification tub under the temperature shown in 
Table 3, and a flow and pressure requirement. The addition stage of the antimony oxide of a 
polymerization catalyst and the addition approach were carried out as shown in Table 3. A result is 
shown in Table 3. 
[0027] 
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[0028] As an example 10 addition particle, in ethylene glycol, the medium mill was used, it distributed, 
ultrasonic distribution of the titanium oxide particle of 30nm of mean diameters was carried out further, 
it filtered with the metal nonwoven fabric filter of 5 micrometers of filtration systems, the aggregate of a 
foreign matter and a particle was removed, and titanium oxide / ethylene glycol undiluted solution was 
adjusted. The terephthalic acid was mixed with this undiluted solution to additional ethylene glycol and 
a pan, and the slurry was adjusted so that titanium oxide might contain 1% of the weight in the 
polyethylene terephthalate of completion. It esterified by sending the liquid continuously to the 
esterification tub like the example 1 under the temperature shown in Table 3, and a flow and pressure 
requirement using this slurry. The addition stage of the antimony oxide of a polymerization catalyst and 
the addition approach were carried out as shown in Table 3. A result is shown in Table 3. 
[0029] 

[Effect of the Invention] According to this invention, the manufacture approach of the polyester whose 
dispersibility of a particle improved, especially the manufacture approach of the polyester by which 
process nature was stabilized can be offered. 



[Translation done.] 
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[0013] &£(Z>Ko^Tf¥>£t&. »t LT 5/ 

fctt, Ri&l**TS*JW(S<ff3;i., lRRx?y- 
OSIE^W^^WI^^ a >v ? *IBiM-4«fcS#*> 

t, fc<t:i. 5xsxT&mttz.tiM&evhh. 

& tz , x*r; WfcB*tf>RJE«Bfl3i 2 6 5 °CWT"CS> 4 £ 
i: ifi&SRb *). t < 2 5 0 X^Tfc Wlt"4 <T k 

ktt. «g£#tf)T 2 6 5WrC*4£ fc £ 

[0014] ^yx^r/K0xxrMkRIK»±. SiMT 
*4«ifEJ6aLK*^<£4fctf>* ^x^x/HZM 

xXT/HfcRffifflflB±2 2 0~2 6 5-CWtEHTltd «I 
<fc?*»T*4£fc s KiiBHl*rCfc4£fc#5*S*i 
<fc< s xx^WblSJt* ? ±M^KfflrtT'^a$il-CV^ 
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[0015] ♦JPJjastfyx^fTUfcttf'U?*/!**: 
xf-py^y i-JlZi/zZiiimMb U x^r/Uft 

4^yxxf;^f&t* { . fl6«»3jS4J-fc^LT«)J: 

V7*/HK. s-th'J^/^-fy^^/H, 2, 
6— ^^uys^MfylL 7 -tA^yi? 
«ff*aj«f 4 i t s i*LA><oy*^yKjft*ii- 
»2U:&flfflW-4;: 4. tlZ?Va-)lsmt 

10 l/c«* ^txffyxfi/y^ya-;k Tatvy^ 
ya-/K 7*^y^*3j--;k, l, 4^^a / s^y> ; ^ 
jtfyxf-i^y^ya-yK t'x7i7-M 

#6. v^^trt. *^o^yxxx^tJ4±^ 

**0KU*fiK(»xf-^yf-^7^V'-bJ|tttt1irt-* 
-K'Jxxf/K #4 L<J±8 0t;l'%fiLb&«j*fyxf-i/ 

[0016] sKyx^^swsi-ifcfcfcO, it^ 
30 [ 0 0 1 7 ] § fefc, *^m^{4, *mimtti 

fcfcfcO. x*0!Kyx^r;l'i*^-*IBfcfflv^« 
^MttTftSIWfcr^f-tXSbi O3 )D8MM! 
fco^T«Q*LfcliS, xx-f/WtR^TaTffll^ 

yf-=E yK«^ y 3 - ^xxt-;k^^-crjs^^^» t 
Cx^r/MbR^O^m^Sixl.7j<fcct , 9Jn7j<^l!f$ 

<i. ryf-^ys?kLT«tgL., 5/y*«ft^*wiis 

[0018] K-ftryf-ty^in^i: ixn. #y 
x^fJW ^-yWRiMtifflB LTREiRtcaaiirt S i 

^xf-^itR^m^m^tix^iti^, R&mzm 

50 titf^-f^^-colg^O^^yUAO^^ 7ya7 
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10 ia* % £E:fc£frTC\ xx7^WHtfci»gWfcji*U 
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LT400ppmfcU iMrflL &(jD$£ti$ 1 fc* 
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